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Abstract
Background: Relations between maxillo-mandibular deformities and TMJ disorders have been the object of
different studies in medical literature and there are various opinions concerning the alteration of TMJ dysfunction
after orthognathic surgery. The purpose of the present study was to evaluate TMJ disorders changes before and
after orthognathic surgery, and to assess the risk of creating new TMJ symptoms on asymptomatic patients.
Methods: A questionnaire was sent to 176 patients operated at the Maxillo-Facial Service of the Lille’s2
Universitary Hospital Center (Chairman Pr Joël Ferri) from 01.01.2006 to 01.01.2008. 57 patients (35 females and 22
males), age range from 16 to 65 years old, filled the questionnaire. The prevalence and the results on pain, sounds,
clicking, joint locking, limited mouth opening, and tenseness were evaluated comparing different subgroups of
patients.
Results: TMJ symptoms were significantly reduced after treatment for patients with pre-operative symptoms. The
overall subjective treatment outcome was: improvement for 80.0% of patients, no change for 16.4% of patients,
and an increase of symptoms for 3.6% of them. Thus, most patients were very satisfied with the results. However
the appearance of new onset of TMJ symptoms is common. There was no statistical difference in the prevalence
of preoperative TMJ symptoms and on postoperative results in class II compared to class III patients.
Conclusions: These observations demonstrate that: there is a high prevalence of TMJ disorders in dysgnathic
patients; most of patients with preoperative TMJ signs and symptoms can improve TMJ dysfunction and pain levels
can be reduced by orthognathic treatment; a percentage of dysgnathic patients who were preoperatively
asymptomatic can develop TMJ disorders after surgery but this risk is low.
Background
Common symptoms of TMJ (temporo-mandibular joint)
disorders are sounds/noises, pain, headaches, limited
movement, masticatory difficulty and others. If Surgical-
orthodontic treatment is a common and well-accepted
treatment approach for patients with maxillo-mandibular
discrepancy and aims to produce more harmonious facial
skeletal relationships, there is still controversy about the
effects of orthognathic surgery on the temporo-mandibu-
lar joint and there are few reports on postoperative
patient’s satisfaction concerning temporo-mandibular
symptoms.
Whether for some researchers orthognathic surgical
procedures can help in the reduction of TMJ dysfunction
[1,2], others investigators have shown that orthognathic
surgery in such patients can causes further deleterious
effects on the TMJ [3,4].
Furthermore, if for some authors aesthetics and psy-
chosocial factors are the primary motivation for patients
who seek orthognathic surgery [5], it is the correction of
the functional disability that determines success or fail-
u r ei nt h i st y p eo ft r e a t m e n t ,a n dt h eT M J sa r et h e
foundation for stable results with the orthognathic sur-
gical procedure [4]. The objectives of this retrospective
study were to evaluate subjective treatment outcomes in
patients with orthognathic surgery, changes in temporo-
mandibular joints function and masticatory efficiency,
and to evaluate patients’ satisfaction. Also it is known
that patients’ rating of outcome might not correlate
with those of clinicians, thus we decided to use a ques-
tionnaire to be aware of patients’ subjective findings [6].
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symptoms of temporomandibular joint [7]. If the
patients who are the most satisfied with the treatment
outcome are those whose occlusion improves and whose
TMD symptoms are relieved most [6], it is known that
there is a risk that preoperatively asymptomatic patients
can develop TMD symptoms [8]. Therefore, we also
sought to assess the appearance of new onset or aggra-
vation of TMJ symptoms after orthognathic surgery.
Besides, TMD prevalence seems to be higher in
patients affected by class II and particulary in case of
mandibular retrognathism, low angle and deep bite
[9,10]; and it was found that treatment outcome con-
cerning TMD is less favorable in patients with mandibu-
lar prognathism than with retrognathism [10]. Thus, we
tried to compare these two groups of patients.
Methods
A retrospective study was performed on the osteotomy
patients operated on at the Oral and Maxillo-Facial
department of the Lille’s 2 Universitary Hospital Center
in the period from 01.01.06 till 01.01.08. The initial
sample consists of 176 consecutive patients identified
from the files of our computers and who were treated
with a combined orthodontic and surgical approach dur-
ing this period. We excluded patients with craniofacial
anomalies or clefting, those treated by genioplasty only,
but not those treated for obstructive sleep apnea syn-
drome. The orthognathic surgery was only performed
for a dentofacial deformity and not only for TMJ inter-
nal derangement. A combined surgical and orthodontic
approach was performed for each patient and the analy-
sis of Delaire was used to underlining the skeletal defor-
mity and to determine the surgical treatment. The
bilateral sagittal split ost e o t o m yt e c h n i q u e( B S S Oa s
described by Epker) was used for mandibular displace-
ment, and Le Fort I osteotomy was used to correct the
maxillar with no variation in the surgical technique.
Only rigid osteosynthesis were used with post-operative
intermaxillary fixation for two weeks. All maxillar osteo-
tomies were stabilized using 4 microplates with 1.5 mm
diameter screws, and all mandibular osteotomies were
stabilized by 4 microplates with 2 mm diameter screws.
Cephalometric radiographs were completed a few weeks
before surgery and repeated some months after surgery.
The addresses of the 181 patients who were operated
during the period 2006-2007 were collected and a ques-
tionnaire was sent trough post with a letter explaining
the importance concerning their perception before and
after surgery. Out of the 176 patients, only 57 filled the
questionnaire, and the files of these 57 patients were
investigated. The questionnaire was designed to assess
patient’s perceptions and signs and symptoms of TMD
before and after surgery. All subjects were informed of
the aim of this questionnaire. Included in the question-
naire were closed-form questions related to TMJ symp-
toms like presence or absence of tmj sounds (clicking,
popping or crepitus), pain, tenseness, limited mouth
opening, temporomandibular joint locking, deviation on
mandibular motion, and also questions related to the
use of an orthotic device. Beyond, the overall subjective
findings regarding TMJ function was asked. All patients
had their surgery completed a minimum of 6 months
and maximum of 2.5 years before the time of the survey.
Results
Of The 176 subjects, 57 returned the questionnaire. The
distribution of the patients according to sex and age at
the time of the survey was 35 females and 22 males and
age range was 16 to 65 years (mean 31.21 years). Accord-
ing to the site of surgery distribution of patients was 9
(15.8%) maxilla, 24(42.1%) mandible and 24(42.1%) both.
The questions and resulting answers are laid out below
Did your temporomandibular joints make noises on
functioning before and after surgery?
Presurgery: 35 patients answered “none”,1 6p a t i e n t s
“some”, and 6 patients “many”.P o s t s u r g e r y :2 6p a t i e n t s
answered “none”,2 9p a t i e n t s“some”, and 2 patients
“many”. 15.8% of patients reported improvement, 57.9%
no change, and 26.3% an increase. On the 22 patients
with sounds pre-surgery, 16 reported TMJ sounds post
surgery. On the 35 patients with no sounds pre-surgery,
15 reported new TMJ sounds post surgery.
Did you feel pain in the TMJ region before and after
surgery?
Presurgery: 4 patients answered “none”,1 1p a t i e n t s
“some”, and 5 patients “many”.P o s t s u r g e r y :4 0p a t i e n t s
answered “none”,1 6p a t i e n t s“some”,a n d1p a t i e n t
“many”. 19.3% of patients reported improvement, 63.2%
no change, and 17.5% an increase. On the 16 patients with
pain pre-surgery, 7 patients reported TMJ pain post-sur-
gery. On the 41 patients with no pain pre-surgery, 10
patients reported new TMJ pain post-surgery.
Did you have limited mouth opening (LMO) before and
after surgery?
Presurgery: 48 patients answered “none”,6p a t i e n t s
“some”, and 3 patients “many”.P o s t s u r g e r y :4 2p a t i e n t s
answered “none”,1 5p a t i e n t s“some”, and 0 patient
“many”. 14.0% of patients reported improvement, 63.2%
no change, and 22.8% an increase. On the 9 patients
with LMO pre-surgery, 2 patients reported LMO post-
surgery. On the 48 patients with no LMO pre-surgery, 6
patients reported LMO post-surgery.
Did you experience temporomandibular joint locking before
and after surgery?
Presurgery: 46 patients answered “none”,8p a t i e n t s
“some”, and 3 patients “many”.P o s t s u r g e r y :4 6p a t i e n t s
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“many”. 15.8% of patients reported improvement, 70.2%
no change, and 14.0% an increase. On the 11 patients
with joint locking pre-surgery, 3 reported joint locking
post-surgery. On the 46 patients with no joint locking
pre-surgery, 8 reported joint locking post-surgery.
Did you feel tenseness when opening the mouth before and
after surgery?
Presurgery: 48 patients answered “none”,2p a t i e n t s
“some”, and 5 patients “many”. Postsurgery: 47 patients
answered “none”,7p a t i e n t s“some”, and 1 patient
“many”. 9.1% of patients reported improvement, 83.6%
no change, and 7.3% an increase. On the 7 patients
with tenseness pre-surgery, 4 reported TMJ tenseness
post-surgery. On the 48 patients with no tenseness pre-
surgery, 4 reported TMJ tenseness post-surgery.
Did you notice open bite deformity when opening the
mouth?
Presurgery: 42 patients answered “no”, 5 patients “on the
left”,a n d8“on the right”.P o s t s u r g e r y :4 8p a t i e n t s
answered “no”,6p a t i e n t s“on the left”,a n d1“on the
right”. 12.3% of patients reported improvement, 85.5%
no change, and 1.8% an increase.
In case of pre-operative mandibular deviation at mouth
opening, can you assess this deviation?
Only 7 patients answered this question with an average
deviation of 5 mm.
Did you feel clicking when opening or clothing the mouth
before and after surgery?
Presurgery: 36 answered “none”,7“lightly”,5“some”,
and 7 patients “many”. Postsurgery: 33 answered “none”,
12 “lightly”,8“some”, and 2 patient “many”. 20.0% of
patients reported improvement, 61.8% no change, and
18.2% an increase. On the 19 patients with clicking pre-
surgery, 14 reported no TMJ clicking post-surgery. On
the 36 patients with no clicking pre-surgery, 9 reported
TMJ clicking post-surgery.
How do you judge your temporomandibular joint
symptoms and feelings, now after surgery compared to
prior to surgery?
80.0% of patients reported improvement, 16.4% no
change, and 3.6% an increase of symptoms.
Did you use an orthotic device (removal plastic appliance)
to treat TMJ dysfunction?
Only 8 patients used an orthotic device for 19.3 months
on average, 6 of the 8 patients had relief of TMJ symp-
toms with the orthotic device, and 2 reported no
change.
TMJ Sounds and pain
11 patients (19.3%) had TMJ sounds without TMJ pain
pre-surgery, and 5 (8.8%) had TMJ pain without TMJ
sounds pre-surgery. 11 (19.3%) patients had both TMJ
sounds and pain pre-surgery. 19 patients (28.1%) had
TMJ sounds without TMJ pain post-surgery, and 5
(8.8%) had TMJ pain without TMJ sounds post-surgery.
13 (22.8%) patients had both TMJ pain and sounds
post-surgery. Thereby these results show a significant
increase of TMJ sounds post-surgery, but no significant
change on TMJ pain. However, when we consider the
16 patients with pain pre-surgery, 9 (56.3%) of them had
a complete relief of pain post-surgery. Also on the 22
patients with sounds pre-surgery, 6 had no sounds post-
surgery.
Distribution of preoperative symptoms
The Figure 1 gives the distribution of preoperative
symptoms.
Preoperatively symptomatic patients who improved TMJ
dysfunction postoperatively
The Figure 2 gives the percentage of patient who had a
relief of TMJ symptoms.
Preoperatively asymptomatic patients developing new
TMJ symptoms postoperatively
The Figure 3 gives the percentage of patient who
reported new onset of TMJ symptoms.
Overall subjective treatment outcome
T h eF i g u r e4g i v e st h eo v e r a l ls u b j e c t i v et r e a t m e n to u t -
come on TMJ.
Discussion
We investigated the effect of orthognathic surgery on
signs and symptoms of TMD after BSSO and/or Le Fort
1 osteotomy.
In our study 56.1% of the 57 patients who returned
the questionnaire presented with TMJ symptoms before
surgery: 38.6% had sounds, 28.1% had pain, 15.8% had
limited mouth opening, 19.3% had temporomandibular
joint locking, 12.3% had tenseness when opening the
mouth, 22.8% had deviation when opening the mouth,
and 33.3% had clicking when opening or clothing the
mouth. Whereas only one patient was free of symptoms.
This can be assumed to be within a correlation between
dysgnathia and TMJ disorders [11]. Our sample of
patients has more preoperative symptoms (56.1%) com-
pared to the samples of others studies: Karabouta and
Martis reported 40.8% and White and Dolwick reported
49.3% of preoperative TMJ dysfunction, but De Clercq
and Abeloos had 26.5% symptoms of dysfunction preo-
peratively in their sample [1,9,10].
The results of our study show that patients with pre-
existing TMJ dysfunction undergoing orthognathic sur-
gery are likely to have significantly improved signs and
symptoms of TMJ dysfunction. 16 patients (28.1%)
had pain pre-surgery and only 7 of them had pain
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and intensity of pain decreased. These results on pain
are parallel to some studies but contrasts with the
results of others studies: Wolford and al. report 84%
patients with TMJ pain after surgery for example [4].
Also, 22 patients had sounds pre-surgery and 16 (72.7%)
of them had sounds post-surgery; 9 patients had limited
mouth opening pre-surgery and 2 (22.2%) of them had
limited mouth opening post-surgery; 11 patients
had joint locking pre-surgery and 3 (27.3%) of them had
joint locking post surgery: all these results confirm the
beneficial effect of orthognathic surgery on patients with
TMJ disorders like did others studies [1,12].
On the other hand, some patients may be asympto-
matic or have innocuous clinical symptoms. Therefore,
we also sought to evaluate the effects of orthognathic
surgery on temporomandibular joint in patients with no
presurgical TMD: on the 41 patients with no pain pre-
surgery, 10 (24.4%) patients reported new TMJ pain;
and on the 35 patients with no sounds pre-surgery, 15
(42.9%) reported new TMJ sounds post-surgery. Post-
operatively increased loading of the joints occurs until
the TMJs soft tissues and muscles reach a state of equi-
librium and adapt to the new position, which can
explain the onset of TMJ symptoms. We have to inform
t h ep a t i e n t so ft h i sp o s s i b i lity because subjects who
believe that they were given too little information tend
to be dissatisfied with the treatment results [13]. 48
patients did not have limited mouth opening pre-surgery
a n do n l y6( 1 2 . 5 % )o ft h e mh a dl i m i t e dm o u t ho p e n i n g
Figure 1 Distribution of preoperative symptoms. The figure 1 gives the distribution of preoperative symptoms.
Figure 2 Preoperatively symptomatic patients who improved TMJ dysfunction postoperatively.T h ef i g u r e2g i v e st h ep e r c e n t a g eo f
patient who had a relief of TMJ symptoms.
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slightly affect the mouth opening. This increase in man-
dibular hypomobility after orthognathic surgery can be
attributed to atrophy and scarring of the muscles and
connectives tissues [14]. It is also true concerning joint
locking: 46 patients did not have joint locking pre-sur-
gery, and 8 (17.4%) of them had limited joint locking
post-surgery. In like manner, our results show that
orthognathic surgery can induce some tenseness or
clicking on TMJs. The literature agrees with these
results: for many authors a percentage of dysgnathic
patients who undergo orthognathic surgery develop
TMJ disorders after a surgical treatment even if they
were asymptomatic [15]. However, some of these new
symptoms can be assumed to be within the spontaneous
variation: Panula et al. had 3(15%) patients in a control
group of 20 patients who developed new symptoms
[11]. Furthermore, TMJ disorders are considered a mul-
tidimensional condition to which many physical, psycho-
logical, and social factors can contribute.
Seven of the nine patients with preoperative limited
mouth opening were free of limitation postoperatively,
and eight of the eleven patients with joint locking when
opening the mouth were completely relieved post-surgery.
We can conclude that orthognathic surgery significantly
improve mastication and chewing ability which is related
to a high satisfaction with the treatment outcome [6].
Some authors propose surgical management of the
TMJ pathology as a separate procedure or concomi-
tantly with the orthognathic surgery [4]. Wolford and al.
Figure 3 Preoperatively asymptomatic patients developing new TMJ symptoms postoperatively.T h ef i g u r e3g i v e st h ep e r c e n t a g eo f
patient who reported new onset of TMJ symptoms.
Figure 4 Overall subjective treatment outcome. The figure 4 gives the overall subjective treatment outcome on TMJ.
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orthognathic surgery performed in orthognathic surgery
patients with pre-surgical TMJ symptoms resulted in
53% of TMJ pain elimination which is comparable to
our results [16]. Therefore, we think that the TMJ sur-
gery may be done as a separate procedure if needed.
For the same author, patients treated within the first
4 years of the onset of TMJ symptoms had better out-
comes than did patients who had their TMJ symptoms
for longer than 4 years which conduce us to propose
earlier surgical treatment.
We used only rigid fixation with post-operative inter-
maxillary fixation but Buckley et al. have shown no sig-
nificant difference in the prevalence of TMJ symptoms
between patients who have received rigid internal fixa-
tion versus nonrigid wire osteosynthesis during BSSO
[17]. Also, previous studies showed that the type of fixa-
tion in orthognathic surgery does not affect symptoms
of TMD [18]. Thus, there is no bias because of our
post-operative intermaxillary fixation for two weeks, and
our results can be extrapolated to patients with shorter
post-operative intermaxillary fixation.
No cases of condylar resorption with posterior shifting
of the mandibule were noticed in the present study but
it may appear for some authors with a predilection for
females [4,19,20]. No cases of fibrous ankylosis were
reported but 8 cases were reported by Nitzan and
Dolwick [21].
It could be a significant variance on TMJ symptoms
changes as a result of the various types of dento-facial
deformities corrected, and most of the studies gener-
ally showed a greater presence of TMJ disorders in
class II patients or mandibular retrognathia [15].
Westermark et al. found more TMJ symptoms in sam-
ple of patients with retrognathism than with prognath-
i s m ,a n dD eC l e r c qe ta l .f o u n dt h a tT M Jd i s o r d e r s
were more prevalent in patient with class II deformi-
ties, low angle and deep bite [19,22]. That is supposed
to be caused by the high condylar compressive load-
ings during function and different vector of compres-
sive loading on class II and deep bite patients [8]. But
when we divide our patients into different dentofacial
deformity subgroup there is no statistical difference in
the prevalence of TMJ symptoms preoperativly in class
II compared to class III patients. Furthermore, in the
subgroup of patients with mandibular retrognathism
and low or normal angle, the possibility is high, that
TMJ symptoms will improve after surgery with a man-
dibular advancement [10]. However, our results found
a similar improvement of TMJ pain, sounds, tenseness,
joint locking, joint clicking, or limited mouth opening
in the two subgroups of patients and no more onsets
of TMJ symptoms in either of subgroup. Thus, we did
not find any connection between TMD and the type of
deformity. That result agrees with the studies of Sost-
mann et al. and Panula et al. [11,23].
Some authors suggested that 92% of orthognathic
patients are satisfied with the results [24]. Analysis of
the answers of our patients revealed that 80% found the
end results satisfying. Therefore, we can conclude that
minor problems like temporo-mandibular clicks or dis-
comfort do not appear to affect satisfaction with the
outcome. Only 31.5% of the patients responded to the
questionnaire. Patients who take care and time to fulfil
a questionnaire are more susceptible to be displeased of
the outcomes of the surgery. Thus, we can consider that
our results about satisfaction are not overvalued, and
our results about new postoperative symptoms are not
undervalued.
Conclusion
Patient satisfaction is an important goal in health care,
but is difficult to assess and it involves physical and psy-
chological aspects. The results of this study confirm the
hypothesis that surgical-orthodontic treatment signifi-
cantly reduces the prevalence of TMD symptoms. The
decrease in TMJ symptoms after surgery can be
explained by the improvement in occlusal relationship
and the reduction of emotional stress after correction of
the jaw deformities. For Onizawa et al. these changes
are not due to correction of malocclusion but rather by
the effects of the surgery on masticatory muscles [25].
Phakala et al. showed that patients with mainly myogen-
ous origin got more relief than patients with mainly
arthrogenous components of TMD [25]. Also, when
Harper studied presurgical and postsurgical condylar
pathway tracings he found that only 17% of the patients
with presurgical TMJ symptoms developed normal con-
dylar pathway tracings after surgery [26].
By these results, our study supports the viewpoint that
routine orthognathic surgery can improve TMJ internal
derangement with a long-term stability of the orthog-
nathic surgical procedures performed. We can advocate
orthognathic surgical procedure for correction of TMJ
because it has beneficial effects on TMJ dysfunction.
TMD must be closely evaluated, monitored and treated
in the orthognathic surgery patient and we have to
inform patients of the possibility of new onset of minor
TMJ symptoms.
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